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BROADENING HORIZONS: AN EMERGING RESEARCH AGENDA 
MODELLING DESIGN LED INNOVATION ACROSS SECONDARY 
EDUCATION  
Natalie WRIGHT*, Cara WRIGLEY and Sam BUCOLO 
Queensland University of Technology 
A re-examination of design education at all levels is needed to ensure global economic competitiveness and 
social and environmental sustainment. This paper presents an emerging research agenda modelling design led 
innovation approaches from the business sector to secondary education curriculum. To do this, a review of 
literature is provided and current knowledge gaps surrounding design education are detailed. A regional 
secondary school design immersion program is outlined as a future research case study using action research. A 
framework and recommendations for developing and delivering pedagogical approaches for 21st century skill 
outcomes in secondary education are briefly introduced and future research objectives are overviewed and 
discussed. 
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INTRODUCTION 
It has been recommended that an urgent re-examination of design education at all levels is 
needed in order to safeguard a globally competitive design industry and to contribute 
substantially to social and economic revival in the United Kingdom. (Design Commission, 
2011; Design Council, 2011). An international analysis of design education policy highlights 
Finland’s Design 2005! program as a dynamic utilisation of design for national innovation 
(Design Commission, 2011:39). In 2005, C$40.9 million was invested (Macleod et al, 2007) 
in design research, education and promotion. This investment dramatically improved the 
country’s global competitiveness and rated Finland as the top performing education system 
in 2006 (Ministry of Education and Culture of Finland, 2007) and in the top three for maths, 
reading and science in the OECD 2009 Programme for International Student Assessment 
(PISA) tests (OECD, 2010). Asia Pacific countries such as Singapore, Korea, Hong Kong 
and China are also actively realigning design education to ensure effective delivery of a 
workforce to support future industry innovation. These countries also rated amongst the top-
performing school systems in the 2009 PISA tests (OECD, 2010). To ensure Australia 
remains globally competitive, a design led culture similar to the Nordic countries needs to be 
established. ‘Design led’ is defined by Bucolo & Matthews (2011:2) as having a vision for 
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growth based on deep customer insights; expanding this vision through co-design with 
stakeholders; and mapping these insights to all aspects of the business.  
Introducing design awareness at a school level and providing incentives for students and 
teachers to work across disciplines is needed to ensure future generations are empowered 
for business innovation and active citizenship. This paper provides a review of literature and 
highlights the current gaps in knowledge surrounding design education. It provides a 
framework for incorporating design thinking (as a generic capability) in secondary education. 
A research agenda utilising a design led innovation approach for business growth is used as 
a framework to help formulate potential future recommendations for curriculum advancement 
in secondary education. To do this, an Australian regional secondary school design 
immersion program is outlined as a future research case study using action research. 
Overall, this paper addresses an area of investigation that is largely, up until now, 
undocumented. It is anticipated that the findings of this research will encourage policy 
makers to see the value of design led innovation in the education sectors. 
AN EVOLVING FIELD: DESIGN EDUCATION  
The Centre for Educational Research and Innovation (2008:3) acknowledges that OECD 
economies require innovation to enrich mainstream practice and reform. They also need to 
ensure alignment of education with the knowledge economy and society of the 21st Century. 
This centres on capacities such as life-learning skills, creativity, and innovation. As design 
has been defined as the link between creativity and innovation (Cox, 2005:2), more recently, 
design thinking has been acknowledged by increasingly diverse professions and industry 
leaders as a wider strategy to enable innovation across all sectors, including education. This 
is evidenced in program changes at Harvard, Stanford, MIT and other top 50 ranked 
universities, and executive training in leading business organisations. Education sectors, 
including the secondary education sector, need to respond to this, ensuring that future 
business leaders and proactive community participants are equipped with the necessary 
skills and habits to sustain economic, social and environmental resilience.  
Beckman & Barry (2007) advocate for the value of innovation as an experiential learning 
process of ‘problem finding/problem selecting, solution finding/solution selecting, or story-
telling’ (2007:47). They state that the embedding of design thinking incorporates all four 
phases of an ideal learning cycle – experiencing, reflecting, thinking and acting. As opposed 
to the main focus of education today on problem solving, the innovation process places 
equal importance on identifying, framing and reframing the problem to be solved. It is also a 
learning cycle that draws upon the four learning styles of (i) diverging, (ii) assimilating, (iii) 
converging and (iv) accommodating. It allows the learner to experience their learning style 
preferences, and gain an understanding and empathy for the different personalities required 
to achieve innovation.  
But how can the link between creativity, currently introduced in art education, be made to 
design, design practice and design value for innovation. How can this be translated in the 
education sector? To do this requires educators to shift their attention from ‘content delivery 
to capacity building, from supplying curriculum to co-creating curriculum, from supplying 
education to navigating learning networks’ and to shift student attention from ‘their own 
individual performance to their capacity to learn through their own networks – to connect, 
access information and forge relationships in and through dynamic and productive teams’ 
(McWilliam & Haukka, 2008:23). No longer is a risk-minimising, student-protective 
environment conducive to learning for optimising creative capacity. 
Recent papers published by McGimpsey (2011) and Miller (2011) provide a review of 
design education in the United Kingdom National Curriculum since its establishment in 1988. 
They highlight that there is a surprising lack of evidence-based research on the impact of 
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design education on national innovation and education systems. Florida (1999:28) states 
that ‘creative people are indeed the chief currency of the emerging economic age’. He 
maintains that creative capabilities are important vocational capacities in all globally 
competitive enterprises. If this is true, then a framework must be designed that engages on a 
political level and responds to economic growth imperatives, as well as educational 
objectives. It is clear that there is a need to address this evidence-based research gap. 
Developing student design thinking skills to foster creative and innovative mindsets requires 
a comprehensive design led framework to be developed to allow prototyping and 
infrastructuring for social innovation across the education sector.  
Bentley (2008:228) notes that Finland’s high educational outcomes have not been driven 
by performance measures, standard templates, teacher accountability, or by prioritising test 
performance above all other aspects of learning. Instead, they have been achieved through 
the development of a set of institutional foundations that promote a ‘culture of open, 
network-based interaction, symbolised by Nokia’. On this basis, Bentley (2008) advocates 
for open innovation. This involves new practices and models for schooling generated at a 
local level, and continuously adapted and tested via open collaborative learning networks 
with clear design rules and coordination systems. These models can then be incorporated 
into larger scale reform strategies (2008:206). This research proposes a model for design 
led innovation that has the capability to be tested through action research in schools, with a 
view to larger scale reform. 
DESIGN LED INNOVATION IN THE CLASSROOM 
Baghai, Coley & White (1999) describe a company’s growth potential to be a function of 
three distinct phases or ‘horizons’ of product and revenue creation. Each phase must be 
managed simultaneously for effective innovation. This paper uses Baghai et al’s (1999) 
framework in order to better understand a model for design led innovation that can 
potentially translate across educational contexts. 
In Baghai et al’s (1999) framework, Horizon One is defined as the core business of the 
current corporation, which usually accounts for the lion’s share of annual revenue, profit and 
cash flow. Horizon Two includes the ventures in the entrepreneurial phase poised for rapid 
growth or the products just entering the market (with a long way to go before market 
maturation). Finally, Horizon Three contains the seeds for tomorrow’s growth or the projects 
that are real investments and more than just ideas.   
 Just as these horizons represent the ‘growth staircase’ of manageable actions for 
business, parallels can be drawn to establish three horizons required for effective innovation 
in the classroom and the growth of the 21st century student. Carroll et al’s (2010) research 
focuses on the role, impact and efficacy of design thinking within an urban middle school in 
the United Kingdom education system. It highlights three major themes of (i) Design as 
Exploring: Understanding Design, (ii) Design as Connecting: Affect & Design, and (iii) 
Design as Intersecting: Design Thinking & Content Learning. In this context, the ‘Design as 
Exploring’ theme could be categorized as the ‘Horizon One’ phase described by Baghai et 
al. (1999). This is where students explore and understand the design process while also 
mastering core subjects and 21st century themes such as global awareness and 
entrepreneurial, civic, heath and environmental literacy (The Partnership for 21st Century 
Skills, 2009: 2-3). The ‘Design as Connecting’ theme relates well with the ‘Horizon Two’ 
phase (Baghai et al., 1999). This involves preparing students for more complex life and work 
environments with creativity and innovation skills, critical thinking and problem solving skills, 
communication and collaboration skills, information, media and technology literacy (The 
Partnership for 21st Century Skills, 2009: 3-6), as well as metacognitive skills. Lastly, the 
‘Design as Intersecting’ theme correlates with the Baghai et al’s (1999) ‘Horizon Three’ 
objective. This consists of planting the seeds for tomorrow’s growth by developing adequate 
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life and career skills to empower utilisation of design thinking in life and work environments, 
including flexibility and adaptability, initiative and self-direction, social and cross-cultural 
skills, productivity and accountability, and leadership and responsibility (The Partnership for 
21st Century Skills, 2009:6-7).   
Mapping the efficacy of design thinking with the 21st century student outcomes provides a 
framework for the evaluation and continuous improvement of design thinking pedagogy in 
the classroom. However, in order for this framework to resist a linear approach to skill 
development and allow for more widespread and longitudinal data collection, it must 
incorporate the complexity of changing learning environments and the options for various 
intermediary social structures. 
THE INNOVATION MATRIX 
In Navigating the Innovation Matrix, Kyffin and Gardien (2009:57) propose that ‘the scope of 
innovation has increased in complexity, where products, services, user needs and 
technologies need to be integrated while bringing many different stakeholders together’. 
They indicate that this therefore requires an alternative process of innovation as a network of 
options seen within a trajectory of three horizons of growth and utilised on a case-by-case 
basis, rather than the linear ‘straitjacket’ approach. Kyffin and Gardien’s (2009) ‘Innovation 
Matrix’ emphasises that different competencies, capabilities and personal profiles are 
required for each phase and propose that the mechanisms of ‘identifying value’, ‘developing 
value’ and ‘communicating value’ are superimposed on the three horizons model to show a 
number of interesting and effective ways of capitalising on opportunities in Horizon Three.  
In the quest for a design led innovation approach to the design education context, where 
Horizon Three represents the development of individual life skills beyond the classroom, 
enabling active citizenship and the navigation of complex environments in the globally 
competitive information age, this paper puts forth the proposition that the secondary 
education sector faces a similar landscape of complexity. McWilliam and Haukka (2008) 
note that creative capacity building requires a fundamental shift towards a more complex 
and experimental pedagogical setting. They indicate that this demands  ‘mutual involvement 
of teacher and student in assembling and disassembling cultural products designed to 
inform, entertain, subvert, problem-solve and inquire’ (2008:21), drawing on a fluid network 
of people and ideas. 
This has implications for the professional development of teachers. It will allow them to 
embrace new learning opportunities beyond the classroom, combining the rigour and depth 
of the best professional instruction with the flexibility and motivational power of community-
based collaborative learning. Schools will need to ‘transform themselves to become the hubs 
of learning networks….brokering learning opportunities with people and organisations in the 
communities around them’ (Bentley, 1998:183). Therefore, a similar ‘Innovation Matrix’ 
should be constructed to allow innovation-generating possibilities in an open learning model, 
and to leverage future development in this sector. This new ‘Innovation Matrix’ needs to 
capture the potential variables of community, parents, design and industry professionals, 
business professionals, university instructors, tertiary design, business and education 
students, online tools and out-of-classroom activity.  
KNOWLEDGE GAPS 
A review of current literature surrounding the areas of design education; international design 
policy; creativity, design thinking and design led innovation in the education sectors; design 
thinking and design led innovation in the business sectors; and innovation in the education 
sectors, highlights a number of knowledge gaps.  These gaps are summarised below: 
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• Design led innovation frameworks in the business sector have not been mapped 
across the education sector, and therefore literature on how to successfully 
implement design thinking across (and into) education is limited.  
• There is a lack of systematic academic research surrounding the role of design 
thinking in educational contexts. The research to date has largely been driven by 
policy.  
• There is no current research that addresses how design led innovation correlates to 
the development of the 21st century skills. 
• There is no substantial current research on design led innovation in the secondary 
education sector. Academic research on design led innovation education in the 
tertiary sector is limited to business, science and technology and design. As a result, 
the value of implementing design led innovation in secondary schools and tertiary 
education sectors for future business success is, as yet, unknown. 
• Creativity has become increasingly important within the wider secondary education 
discourse and now occupies a central position in definitions of curriculum design. 
However, the definitions of design, design thinking, design-led innovation and 
creativity in the education sectors are currently ambiguous and misunderstood. 
• Research surrounding educational innovation has neglected to explore design led 
innovation as a strategy for aligning education with the knowledge economy and 
society of the 21st Century. 
The summary of literature, indicates that in order for design led innovation to be successfully 
modelled in the secondary education context to build generic capability for future 21st 
century citizens, design led innovation in the business sector must be translated across to 
the education sector. From this, a framework for future action research can be developed. 
FUTURE RESEARCH AGENDA 
This paper has introduced a study that will extend current theory on design led innovation in 
a multi-disciplinary context using a case study methodology employing action research. The 
next stage of this research will examine, through an Australian case study entitled ‘goDesign 
Travelling Design Workshop Program for Regional Queensland Secondary School 
Students’, the value of a design immersion program of learning activities introducing the 
different disciplines of Graphic Design, Fashion Design, Product Design, Interior 
Design/Architecture and Landscape Architecture. This program linked regional communities 
with tertiary design educators, visiting design practitioners and local industry professionals. 
The program was offered by the School of Design at Queensland University of Technology, 
Australia throughout 2010. It was a three-day supportive and interactive experience 
simulating a design studio environment. Up to 20 self-selected year 10-12 students and 
teachers from the six selected regional Queensland high schools participated. These 
include: Chinchilla, Mt Isa, Quilpie, Emerald, Gladstone and Bundaberg. 
During the program, students and teachers explored, analysed and re-imagined their local 
town through a series of scaffolded problem solving activities around the theme of ‘place’. 
Underpinning the program is the integration of Burnette’s (1993) IDESiGN teaching model 
and a place-based approach that ‘draws upon local cultural, environmental, economic and 
political concerns’ (Smith, 2007:18).   
Research outcomes from these workshops were derived from observation of student 
journals used during the three-day workshop, qualitative interviews with the school 
principals, participating school teachers and facilitators, and focus groups with the students 
at the completion of the workshop program. This qualitative data will be analysed within the 
framework of the proposed innovation matrix model for educational growth incorporating the 
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three horizons. It is anticipated that the outcomes of this research will inform a successful 
design led education innovation model.   
IMPLICATIONS 
The potential implications of this research are significant and multifaceted. Firstly, this study 
will provide a new framework for curriculum involving design led innovation across the 
education sector. This will be achieved by providing a set of recommendations for 
pedagogical approaches to design in secondary education curriculum. This will ensure 
students are provided with opportunities to harness radical thinking, creativity and 
collaborative action to prepare them to model this behaviour in business, as well as enable 
them to become empowered agents to tackle future global social and environmental 
challenges. ‘This vision involves shifting the way we see education from a separate sector of 
society to a culture which infuses every sector, linking together individuals, communities and 
institutions through diverse, overlapping networks of learning relationships’ (Bentley, 
1998:187). 
Secondly, the research will highlight to what extent generic capabilities can and should be 
incorporated into secondary school education. Engaging the tertiary education sector, 
community, industry and design professionals as part of a network or matrix infrastructure 
provides opportunities for non-linear multi-stakeholder engagement beyond the traditional 
classroom scenario. 
Thirdly, changes to tertiary pedagogies for education of secondary teachers may require 
amendments to current teacher training to ensure the theories and practices of design led 
innovation are incorporated. For secondary teachers not trained in this area, professional 
development programs in design led innovation may be required and may need to be 
provided by the tertiary education sector. New models of engagement between the 
secondary education sector and the tertiary education sector in potential disciplines of 
business, education and design/creative industries, around the facilitation of design led 
innovation, are anticipated. 
Finally, the integration of design led innovation in secondary education will require the 
development of new regimes for authentic assessment for creative capacity building – the 
capacity to engage in groups ‘co-creating co-editing and co-evaluating in conjunction with 
each other and with staff’, rather than the individual ability to memorise and regurgitate 
knowledge (McWilliam & Haukka, 2008:22) – in order for teachers to feel comfortable using 
this mode of learning.  
SUMMARY  
This paper presents the preliminary investigations into an ongoing research project aimed at 
modelling design led approaches from the business sector across secondary education 
curriculum. Through a review of literature, it was found that an urgent review of design 
education at all levels is needed to ensure effective delivery of a workforce to support future 
industry innovation for global competitiveness. Finland's Design 2005! program was 
highlighted as an exemplar of national innovation spanning all sectors and industries, 
showcasing the net benefits of design investment for economic growth and educational 
objectives. However, to date, there are no clearly defined frameworks or models for design 
led innovation in the education sector. Furthermore, empirical data surrounding design 
education integration in secondary school contexts is extremely limited. This means, 
prototyping is required to address the lack of evidence-based research on the impact of 
design education on national innovation and education systems. The next stage of this 
research will involve the analysis of case study data modelling design led innovation 
approaches across secondary education. This future research will detail the Australian 
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regional secondary school design immersion program goDesign as a case study using 
action research. From this, a framework and recommendations for incorporating design 
thinking (as a generic capability) in secondary education will be developed.  
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